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had CIN2, 7.25% had CIN3, and 5.32% had cervical cancer. The percentage of positivity of HPV16 and HPV18 was highly associated with the relative risk of cervical lesion. The sensitivity and specificity of HPV16/18 for detection of CIN2+ (CIN3+) was 82.68% (92.12%) and 47.87% (46.15%), respectively. The positive predictive value and negative predictive value of HPV16/18 for detection of CIN2 + (CIN3+) was 30.16% (19.75%) and 91.03% (97.60%), respectively. HPV16 and HVP18 are the most common genotypes in high grade cervical lesions in Shaan'xi province. Meanwhile, these two types play predominant roles in the progression of high grade cervical lesion. Primary HPV16/18 detection has high sensitivity and negative predictive value in cervical cancer screening and the strategy for women with HPV16 and HPV18 infection referral to colposcopy is efficient and feasible in northwestern region of China. infection are referred to colposcopy immediately. 5, 6 Given that the large population and uneven distribution of health resources in China, the 
| Statistical analyses
HPV infection status was defined using two categories: (1) single infection, in which only a single HR-HPV genotype was present and (2) multiple infections, in which at least two different HR-HPV genotype were present.
In this study, the multiple infections categorized into the type-specific HPV genotype infection according to the risk of specific HR-HPV genotypes by hierarchical ranking, which was calculated for the overall population and for each specific genotype as the proportion of women with valid results for high-grade cervical disease (≥CIN2). 9 The multiple infections were not discussed in this study. Data were analyzed using SPSS 
| Distribution of HR-HPV infection in cervical lesions of different age groups
For women aged 30 years and younger, with the progress of cervical lesions, the distribution of HPV16 showed a ladder upward trend, appearing a rapid increase around CIN2, that of HPV18 suggests a peak around CIN1 and decline continue thereafter. For women aged 30-50 years old, the distribution of HPV16 increase continues until around CIN2, where it flatten out at a plateau level, that of HPV18 was lowest around CIN2 and then presented a linear upward trend. This phenomenon also appeared in the women aged 50 years and older.
The distribution of HPV16 and HPV18 increased with the progression of the cervical lesion among almost all the age groups, for example, HPV16 was detected in 58.82% of CIN2, 90.91% of CIN3, and 100.00% of CC among women less than 30 years old. HPV18 was detected in 8.00% of CIN2, 10.53% of CIN3, and 17.24% of CC among women older than 50 years ( Figure 3) . and Gynecologists (ACOG) stated that the screening program by primary HPV testing is not recommended but can be considered.
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It is important to equilibrate the benefit of detecting high grade cervical lesion and the harm of overscreening, which results in patients'
pain, anxiety and a risk of unnecessary colposcopies. 12 Since there was no perfect strategy for screening cervical cancer and based on the basic national conditions of China, Chinese Society for Colposcopy and Cervical Pathology (CSCCP) put forward that diversified schemes of cervical cancer screening should be adopt to make the screening system work more efficiently and feasibly.
Among women who had CIN2+ in our studied population, the most common genotypes were HPV16, HPV18, HPV58, HPV52, and HPV33, consecutively. Although the distribution of HPV 18 was much less common than HPV16 in all populations, the two common types (HPV16 and HPV18) played a dominant role in high-grade cervical lesions. They comprised 82.68% (92.11%) of total CIN2+ (CIN3+)
cases. This was in coincidence with our prophase study, we found HPV16 was the most common genotype in CIN3+ cases, which accounting for 85.00%. 2 What is more, HPV16 and HPV18 were the most frequently genotypes in cervical carcinoma. 13 Similarly, a study focused on the distribution of HPV genotypes in New Mexico of 17 Our data illustrated that women aged 25 years and older in Shaan'xi province, the distribution of HPV16 was 8.06%, 11.25%, 11.65%, and 8.59% for CIN1, CIN2, CIN3, and CC, respectively, the distribution of HPV18 was 8.29%, 6.08%, 7.73%, and 9.39%, respectively. Unfortunately, our results did not exhibit the identical tendency probably for the insufficient sample. Generally speaking, the infection rate of HPV16 and HPV18 increased with the progression of cervical lesion and were highly associated with the relative risk of high grade cervical lesion. Compared with other HR- were all HPV 16 positive, which concurred with some evidence that HPV16/18-related cervical cancers occur on average at a younger age than cancers due to other HPV genotypes. 14,18 So we have a high intensity of support for the interim guidance of using primary high-risk HPV testing for cervical cancer screening for women aged 25 years and older could be applied to our population. 6 It is unclear why this shift occurs at age 30 years old, which might be associated with the active sexually that lead to susceptibility to HPV, while the strong self-immunity system make HPV clear easily and difficult to cause cervical lesions among this age. This result was consistent with the cervical cancer screening that recommended women aged 30 years and older should preferably be screened with HPV testing every 3-5 years. 3 In addition to this, we found the rate of cervical cancer was 0.99% in the women under 30 years old, which increased up to 18.52% in women 60 years and older, suggesting that a substantial cervical cancer risk occurred for older women. This was similar to the survey from Korea female, where the incidence of cervical cancer for women aged >65 years (13.0%) was significantly higher than that for women aged ≤65 years (6.6%). 19 While one major study observed a decreasing proportion of HPV16/18-positive cancers with increasing age in western countries. 20 This difference might be related to different races and crowds in the Eastern and Western.
Castle et al 12 found that the sensitivity of CIN2+ (CIN3+) was 88.20% (92.00%) and the specificity of CIN2+ (CIN3+) was 57.80%
(56.90%). In present study, the sensitivity of HPV16/18 for CIN2+ As HPV-DNA testing has advantage of stability, automaticity, and high-throughput, the strategy of primary HR-HPV screening is feasible and should be recommended in the northwest China where has a large of population, less developed, and lack of resources and infrastructure.
Although there are important discoveries revealed by this study, there are also limitations, for example, we did not know the status of cytology in this screened group, because all the subjects included in this study were performed HPV testing instead of cytology. In addition to that, as for other factors, such as cost, people's acceptability and so on will be included in subsequent experiments. Finally, the change in screening strategy HPV and cytology co-testing to HPV testing alone eventually depends on the support of a large number of scientific studies.
In summary, among the reproductive aged women in Shaan'xi province, HPV16 is the most common genotype inducing high grade cervical lesions and cervical cancer, followed by HPV 18. The positive rate of HPV16 and HPV18 was highly associated with the relative risk of cervical lesion. Using the automated and high throughput of HPV detection has a high sensitivity and negative predictive value in diagnosis of high level cervical lesion. We support the primary HPV16/ 18 infection referred to colposcopy as a credible and feasible strategy in the northwest of China.
